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 Camera to Enable World-Locked Augmented Reality 
ABSTRACT 
World-locked augmented reality (AR) is a type of AR in which virtual objects are placed 
with reference to real objects, e.g., in a coordinate system anchored to real objects. World-locked 
AR is generally more realistic than other types of AR. However, the adoption of world-locked 
AR is hindered due to the lack of an ergonomic way of experiencing world-locked AR. This 
disclosure describes a mobile device with a camera configuration that enables a user to 
experience world-locked AR while holding the phone at a natural angle, e.g., 15-to-30 degrees to 
the horizontal plane. 
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BACKGROUND 
World-locked augmented reality (AR) is a type of AR in which virtual objects are placed 
with reference to real objects, e.g., in a coordinate system anchored to real objects. World-locked 
AR is generally more realistic than other types of AR. However, the adoption of world-locked 
AR is hindered due to the lack of an ergonomic way of experiencing world-locked AR. For 
example, head-mounted devices or glasses are bulky and somewhat heavy, although efforts are 
underway to make them more ergonomic.  
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(a) (b) 
Fig. 1: (a) natural angle of using a handheld mobile device; (b) holding up the phone for 
image capture for world-locked AR 
Cameras in current mobile phones and other handheld devices are typically placed near 
the top of the device. In common usage, the natural angle at which users hold a mobile device, 
e.g., to view content on a screen of the device, is about 15-to-30 degrees to the horizontal. As 
seen in Fig. 1(a), users hold a smartphone or other handheld device in their hand in front of their 
body, with the head tilted and eyes looking down at the mobile device. 
As shown in Fig. 1(b), users hold a phone or other device vertically (perpendicular to the 
ground) in order to visually engage with the world, e.g., to capture images or view world-locked 
AR where virtual objects are shown inserted in the scene viewed on the phone. However, 
holding up a mobile phone or other device at such an angle for anything but a short duration can 
be uncomfortable.  
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Fig. 2: World-scanning camera, a camera configuration to enable world-locked augmented reality 
Per techniques of this disclosure, as illustrated in Fig. 2, a camera is positioned at the top 
edge of a mobile device, with a capture angle that supports the natural angle of holding the 
device at approximately 15-to-30 degrees to the horizontal. Such a camera is referred to as a 
world-scanning camera.  
An AR app can be provided with the camera to enable users to experience world-locked 
content, e.g., to place AR effects on walls or floors (e.g., lines and vanishing points); to capture, 
record, and share AR media with their network via normal post-capture flow; to view world 
effects provided via the AR app in context of the scene in front of the user; etc.   
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Fig. 3: Side view of the world-scanning camera 
Fig. 3 illustrates a side view of the world-scanning camera, showing that the camera is at 
an angular offset to the plane of the mobile device. 
 
Fig. 4: Operation of the world-scanning camera 
 Fig. 4 illustrates a user operating a smartphone with a world-scanning camera positioned 
on the top edge. The angular offset of the camera to the plane of the mobile device ensures that 
the field of view of the camera is centered on the region directly in front of the user. The scene 
captured by the camera can be displayed on the screen, along with augmentation, thus enabling 
users to view an augmented scene without having to hold the smartphone at an uncomfortable 
angle. 
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  The world-scanning camera can be integrated into the mobile device, can be mounted on 
the device, or can be embedded in a cover or case. The camera can be connected to the phone, 
e.g., via a USB-C port or other types of connection.  
The world-scanning camera as described herein provides an ergonomic way to 
experience world-locked AR and can help accelerate the adoption of world-locked AR by 
enabling the production of a greater amount of AR content; by enabling content creators to create 
a greater diversity of content (as opposed to content that is mainly centered on face effects); by 
increasing user demand or expectation for world-locked content; etc.  
CONCLUSION 
This disclosure describes a mobile device with a camera configuration that enables a user 
to experience world-locked AR while holding the phone at a natural angle, e.g., 15-to-30 degrees 
to the horizontal plane. 
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